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Abstract 
This paper took towns and villages in the cold northeast regions as the survey objects, making a detailed research on residents' 
behavioral activity in public open space on the basis of a large number of household interviews and questionnaires, and to 
analysis the laws of use, using effect and influencing factors. Then common problems about various types of public open space 
of rural areas in cold regions were summarized, and some recommendations on the public open space planning would be given. 
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1. Introduction 
Public open space of towns and villages is an important window of social life in rural areas, and is of great 
significance for rural construction. In recent years, as the great progressing of China's new rural construction, under 
the support of governments at all levels, construction situation of public open space in rural areas tends to improve 
gradually, but still at different levels. Public facilities construction of towns and villages in severe cold regions 
including the Northeast and parts of Inner Mongolia is lagging behind because the level of its economic development 
is relatively backward[1][2]. Production and everyday life of rural residents are limited to the climatic conditions and 
geographical factors. They rarely go out in the long winter and these behavioral activity characteristics are 
significantly different from those in the non-cold regions[3]. In addition, China's rural population outflow trend leads 
to the residence demographic change significantly, as well as the production way and lifestyle, we have been 
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proposed new requirements on public open space planning and construction in rural areas to make planning model 
keep pace with the changing times. 
This paper took public open space of rural areas in the cold northeast regions as the survey object to study 
problems about different types and sizes of it by survey of residents' behavioral activity and then some optimization 
strategies would be given. 
2. Methods 
This research selected 16 villages including township location in the 5 cities of Changchun in Jilin Province, 
Huanren in Liaoning Province, and Shuangcheng, Yichun, Hulin in Heilongjiang Province. In terms of geographical 
scope, it included all three provinces In Northeast, covering the major geographic regions of cold climate types, in 
terms of town site selection, it included a famous tourist scenic surrounding town, a town along the border between 
China and Russia, a town in capital city, a town close to the capital city and a town belong to ordinary city, generally 
containing the basic mode of production and type of life in cold towns and villages, which is to some extent reflects 
the basic situation of towns and villages in Northeast cold regions. These villages and towns each with typical 
characteristics located in different cold regions provided a wealth of detailed biography and research material so that 
the findings would come with more general significance. The most representative 2-5 villages in each town which 
had different characteristics were selected to do research through home interviews, observations and interviews with 
village cadres, and total 900 questionnaires were issued to make an objective assessment for the respondents. As 
listed in Table 1. 
Table1. Basic situation of typical villages. 
No. Name Location Administrative villages for research The total sample 
1 Qijia town Changchun, Jilin 5 210 
2 Lianxing town Shuangcheng, Heilongjiang 3 150 
3 Hualai town Huanren, Liaoning 2 180 
4 Wudalianchi town Yichun, Heilongjiang 3 210 
5 Hutou town Hulin, Heilongjiang 3 180 
 
3. Investigation and analysis of residents’ behavioral activity characteristics of rural areas in cold regions 
3.1. Residents group activity constitute 
In the survey it was found that residents’ activities show seasonality and participatory features, active 
participation in the slack season was much more than that in the busy season, and participating among the elderly 
was more than that among the young people, in those there were mostly women and children. And the older, the less 
involved in the activities, as is shown in Fig.1. 
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Fig. 1. Resident activity population age structure diagram .  
3.2. Residents behavioral activity characteristics 
3.2.1 Arbitrariness of the purpose of behavior 
Because of the freedom of layout in residential land planning and leisurely atmosphere of life in cold towns and 
villages, leisure activities of rural residents were very random which was different from the city's entertainment 
filled with a clear purpose. The scope of public open space of rural areas is very broad, including public events 
square, small piece of green belt, fair, streets, grocery stores around by and even patio door space, which was 
welcomed by residents (Fig.2). Villagers were often out of the house at leisure, casually walking along the small 
lane of neighborhood, stopping to chat with acquaintances encountered, or playing cards, participating in sports 
activities, singing and dancing casually. As is shown in the survey data chart, more than 70% of the villagers in the 5 
selected towns said that they often participated in activities casually (Fig.3). 
 
 
 
Fig. 2.  Residents event space distribution sites.                  Fig. 3.  Residents activity purpose investigation. 
3.2.2 Relatively stability of Activists 
During the investigation, some residents said that they would not participate in outdoor activities even when they 
were free, and this was because people had different habits and custom or they were too busy or even there was no 
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suitable space. People who had been accustomed to morning exercises and liked cultural activities were the often 
users of public open space, they often had high frequency of using and more functional requirements. And because 
that more youth were becoming migrant workers or busy working in the fields, while children also busy with school, 
the elderly had been a major player in the activities, these all made the relatively stability of Activists. 
3.2.3 Seasonal changes of activity duration 
Residents’ activities in public open space of rural areas in cold regions showed a clear seasonal feature, summer 
was the main period of activity time, and then the number of people participating in activities correspondingly 
reduced in frequency and duration due to the busy of agricultural production in spring and autumn, it was even more 
obvious in winter. It was also related with the day time period except for the seasons (Fig.4, Fig.5). We have also 
found that there was a relatively large number of activists in public open space on the summer morning and in after 
dinner time from the research on the two villages, while it was during 12:00-15:00 in winter. 
 
 
 
Fig. 4. The number of activists sub-period comparison on the public events square in winter and summer of Xingnong village. 
 
 
 
Fig. 5.  The number of activists sub-period comparison in the greenbelt park in winter and summer of Huajianzi village. 
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3.3. Residents behavioral activity influencing factors 
3.3.1 Residents’ population structure changes 
Under the impact of today's rapidly development of urbanization wave, the proportion of migrant workers 
continues to rise in rural areas of Northeast China, which causes great changes in the permanent population structure. 
Many young people go out to workˈso the proportion of  the elderly, children and women in the villages keeps 
increasing, which causes significant changes in the main users of public open space and the overall behavioral 
activity characteristics of rural residents. 
3.3.2 Diversification of rural production and labor pattern 
There is obvious slack season in the traditional rural areas of the northeast because of the cold weather in winter, 
while it is the development of township industry and the changes from farmer's perspective that makes the mode of 
production and daily life in rural areas continue to becoming more and more diversified. Some fixed-time works 
have appeared in the villages, such as the workers in township enterprises, commodity managers, workers in 
transportation and service industry, and the villagers have been becoming too busy to participate in leisure activities. 
Moreover, their activity time also presents the characteristics of concentrated period of time. 
3.3.3 Lifestyle of rural leisure is single 
Getting together at home and playing mahjong are the main form of entertainment in the slack season of the cold 
rural areas, and because of the lack of suitable places for other leisure activities, it is even more serious for outdoor 
activities. As the snow is not timely cleaning and the lack of necessary protective measures, the activities can be 
done in half a year of the free time are very simple, which needs to be improved urgently. 
3.3.4 Climatic factors resulting in limitation of activity 
Due to the low temperature in winter in the northern regions it is not suitable for outdoor activities, which 
severely limits the residents’ amateur life. Although some famous cities in the developed areas have made some 
corresponding beneficial explorations of improving outdoor activity places in cold climate, it is still difficult to carry 
out for most of our cold towns and villages because of the backward of basic conditions and the limit of economic 
strength there. Therefore, climate factor is one of the main constraints to township residents’ behavioral activity. In 
winter, the main influencing factors of public open space using in the survey are shown in Figure 6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6. The survey of using influencing factors in winter. 
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4.  The summary and analysis of public open space research in cold towns and villages 
The main problems which influence residents’ behavioral activity are summarized through household survey of 
the selected 16 villages. 
4.1. The type of rural public open space is single  
We can find that the more plentiful and more attractive it is, the more people there are to participate in the 
activities in public open space. There are relatively abundant space types such as the 3 selected villages in Lianxing 
Town, which is used of high efficiency, while it is lack of a variety of public space with a single village square in 
Hualai Town, reducing the enthusiasm of the residents. The existing traditional single, poor hard paving square with 
the small greenbelt space pattern has been unable to meet the needs of the residents, there is an urgent desire for us 
to make public open space be carrying more active functions. 
4.2. The layout of some of the villages’ public open space is not reasonable 
The using efficiency of public open space depends a lot on if its layout is reasonable, public open space in the 
central position of the villages and towns is of high popularity, and that located on the edge of the villages is lack of 
users even if the infrastructure is actually good. Although many rural residents tend to use all kinds of traffic tools 
when going out, it is still very often for them to walk in everyday life. Therefore, the accessibility of public open 
space is very important. Such as Hualai town square with scattered layout is not welcomed by the residents although 
its natural scenery is beautiful. 
4.3.  Landscape condition needs to be further improved 
Among the public open space with similar types and areas, those with higher greening rate and more delicate 
landscape design are to be used more frequently. Although the green status of the villages has been recognized by 
the majority of residents, and the greening rate meets the requirements roughly, most of its landscape is natural 
growth grassland and bushes which is obviously different from cities. The overall landscape effect is very rough and 
is seriously lack of humanistic landscape. There is no planting landscape on the streets which makes travelling 
environment rather poor. 
4.4. Number of entertainment and fitness space is far from the actual demand 
Sports have become an indispensable public activity whether in the city or in the country, therefore, the special 
fitness space needs to be set up. However, there were only 3 villages have relatively leisure entertainment and sports 
fitness facility space among the 16 towns and villages investigated, less than 20% of the total. This reflects the 
serious shortage of our current functional diversification needs of public open space in cold regions. And there were 
only fixed group dancing site and simple arts performance space in the villages and towns of Xingnong, Guangfu 
and Hutou, with the size and number far from the actual demand. For the large number of the elderly population left 
in the countries, sports facilities and venues appropriate is even more lacking. In addition, the various functions of 
public open space is mixed and often occupied temporarily which has affected normal use seriously. 
4.5. The lack of considering about facilities’ particularity in cold climate 
Details of the humanized design can enhance the attractiveness of public open space and meet the needs of 
people at different levels, so it is very necessary to add some soft design elements to strengthen the level of space 
and to extend the activity time in not suitable climate. Such as the Wusuli River plaza and the Hutou fortress ruins 
museum square in Hutou town, which have a strong sense of spatial layering, rich landscape sketch and good 
humanized activity participation, is popular among the local residents and tourists. In addition, public open space in 
cold towns and villages is generally lack of winter warming shelter facilities such as resting kiosks and corridors, 
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and is also lack of consideration in the choice of exercise and rest facility materials, using a lot of metal getting 
colder in low temperature. While the serious lack of semi outdoor public open space makes many kinds of activities 
cannot be done in winter.  
4.6. The lack of good activity organization and management 
As the survey data show, more than 62% of the rural residents tended to participate in the group activities, only 
less than 25% of the residents said that they were not affected by the organization of the activities, so good activities 
organization and management can guide residents to use public open space efficiently. Moderate activity support is 
the basic guarantee of making public open space play its role. To keep good public activity atmosphere and local 
culture of towns and villages in cold regions do not only needs the open space vector, but also the relevant 
departments’ actively organized and orderly management. 
5. Planning proposals and optimization strategies 
5.1.  Rich space types 
Traditional village public open space is the residents' daily activity place, as well as public meeting space during 
the festival seasons, usually has few other fuctions. A variety kinds of space can be designed according to the 
local folk culture and regional characteristics such as village activity center cultural square, semi-open outdoor 
sports field, small landscape amusement park and so on. In the villages those already have natural scenery such as 
Longquan village, regional cultural landscape park can be designed to enhance the attractiveness of space. Moreover, 
specialized playground for the elderly and children should be set on the basis of the age structure of the population 
to diverse the types of activities and to make them inclusive. Only in this way can we truly rich rural culture and 
enhance the quality of residents’ life. 
5.2.  Reasonable layout 
Village residents’ generally desired activity distance away from home is within the walking range of 300-500 
meters area. The frequency of activities significantly reduces beyond this range. The square in small scaled villages 
with large population should be located in a central place, adjacent to the important collective activities to 
convenient most households. In villages with housing layout in the form of dispersion or cluster, in addition to the 
central village square, there also should be some small-scale community public open space in proportion to every 
district of the residential area. 
5.3. Strengthen landscape design 
Landscape design of public open space in villages and towns includes green, cultural landscape and activities 
facilities etc. To meet the activity needs of residents, trees, shrubs and flowers should be planted according to the 
local climate characteristics, seeking changes on the basis of a unified tone, and maximizing the use of native 
species, evergreen and deciduous trees to ensure the greening effect perennial, taking into account the style of the 
winter landscape. In addition to landscaping, cultural landscape structures and earth landscape with local 
characteristics should be added to echo geographical local culture in cold regions. Activity facilities should be 
designed combined with site planning to work together with venues for the landscape. The plant in the elderly and 
children's playground should be gentle and not block the line of sight, and landscape structures should be no sharp 
edges to avoid accidental injury. 
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5.4. Consider the function compatible 
Due to the special rural productive way, public space is often diverted in the busy season, which leads to some 
villagers’ leisure activities affected, but exclusive space for each activity cannot be set because of the small land size 
and backward economic strength. Therefore, the functional complex planning of the site is very important. Public 
space should be considered functionally compatible moderately based on characteristics of the activities, rational 
planning of all types of leisure and fitness activities site, culture and entertainment site, productive labor and other 
venues etc. to satisfy the residents of different ages, different needs and different demands of four seasons. 
5.5. Strengthen climate protection 
Outdoor activities are severely limited in cold regions in winter, more than 80% of urban residents can endure 
outdoor activities no more than 20 minutes in winter. To enhance the using efficiency of public open space, warm 
winter facilities should be improved, we can layout semi-outdoor public space to obscure snow in the winter and to 
avoid direct high temperature in summer, through which can we appropriately extend the duration of using time of 
public space, and enrich the residents’ choice of activities during cold weather. At the same time the choice of rest 
and fitness facilities’ materials should be paid attention to prevent metal materials being too cold to use in winter, 
suitable insulation of wood, plastic and other materials would be comfortable. Furthermore, necessary indoor places 
can be used in the very cold winter. 
5.6. Strengthen the organization and management of activities 
Turning to the organization of village public open space collective activities, activities should be carried out in 
various forms such as regular performances, square dance, chorus and sports etc. We should strengthen the unified 
activities organization and site management, and organize residents to watch and take part in. Only with good 
activity support, can various functional space play a better role in residents’ daily life. 
6. Conclusions 
Despite the current situation of public open space in cold towns and villages has been improved gradually, there 
are still a lot that needs to be improved. The rapid development and transformation of society give higher 
requirements for the construction of rural development and public open space in cold areas. At the same time, it also 
provides a broader idea deserves our further thinking and exploration in the future town planning. 
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